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ABSTRACT 
 
A new decision-making tool that will assist designers in the 
selection of appropriate daylighting solutions for buildings in 
tropical locations has been previously proposed by the authors. 
Through an evaluation matrix that prioritizes the parameters 
that best respond to the needs of tropical climates (e.g. 
reducing solar gain and protection from glare) the tool 
determines the most appropriate devices for specific climate 
and building inputs. The tool is effective in demonstrating the 
broad benefits and limitations of the different daylight 
strategies for buildings in the tropics. However for thorough 
analysis and calibration of the tool, validation is necessary. 
This paper presents a first step in the validation process. 
RADIANCE simulations were conducted to compare 
simulation performance with the performance predicted by the 
tool. To this end, an office building case study in subtropical 
Brisbane, Australia, and five different daylighting devices 
including openings, light guiding systems and light transport 
systems were simulated. Illuminance, light uniformity, daylight 
penetration and glare analysis were assessed for each device. 
The results indicate the tool can appropriately rank and 
recommend daylighting strategies based on specific building 
inputs for tropical and subtropical regions, making it a useful 
resource for designers. 
 
 
1.  INTRODUCTION 
 
The main aim of climatic responsive architectural design in 
tropical and subtropical climates is to reduce solar gain and 
glare through openings, and as a result design solutions in the 
tropics usually involved shaded openings or tinted glazing that 
reduce daylighting availability. Daylighting is necessary in 
building interiors as it has positive physiological and 
psychological effects on building occupants, in addition to 
increasing energy savings by the reduction of electrical lighting 
usage. 
 
A solution to increase daylighting levels in buildings interiors 
in tropical areas is the use of innovative daylighting devices 
[1].   In general innovative daylighting devices improve 
daylighting performance in buildings, and help to cut energy 
consumption, by reducing the need for electrical lighting; but 
in the case of tropical climates they should increase daylighting 
levels in interiors without the problem of overheating and 
glare.  
 
A daylighting system should be selected according to climatic 
characteristics [2], however daylighting devices are usually 
designed and tested for European/temperate climates, and their 
performance for tropical and subtropical climates is still not 
well understood by designers. This has an effect on their 
acceptability and proper integration into the early stages of the 
design process. We have previously proposed a tool [3] that 
ranks a number of daylighting solutions including openings 
(e.g. electrochromic windows, near infrared blocking windows 
and angular selective windows), light redirection systems 
(prismatic panels, laser cut panels, sun directing glass, etc) and 
light transport systems (mirror light pipes, fibre optics), by 
prioritizing the parameters that best responds to the needs of 
buildings in tropical and subtropical climates. The aim is to aid 
designers in the selection of the more appropriate daylighting 
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solutions for a building under tropical and subtropical 
conditions.   
 
The purpose of this paper is a first step in validating the results 
from the tool related to the technical parameters of lighting 
quantity, lighting distribution and glare protection by applying 
the tool to an office building case study to generate a list of 
ranked daylighting solutions, and then using simulation of the 
recommended solutions (using RADIANCE) to validate the 
results of the tool. 
 
 
2.  THE TOOL 
 
The purpose of the design tool is to rank passive daylighting 
strategies for application to commercial buildings in tropical 
and subtropical climates. The ranking is based on the ability of 
the strategy to: improve daylight quantity, improve spatial 
daylight distribution, reduce or avoid daylight glare and reduce 
the negative effects of solar gain and thermal load. Data on the 
ability of each system’s perform according to these parameters 
is taken from a wide field of daylighting literature on case 
studies and test room results. Figure 1 represents the ranking 
process the tool undertakes to produce a short list of preferred 
daylighting solutions for a building.  
 
Fig 1: Flowchart illustrating tool ranking process 
 
These technical parameters indicate how effective a strategy 
will be at reducing electric lighting requirements without the 
increasing the cooling load. Glare and daylight distribution 
parameters can also indicate visual comfort issues associated 
with the various strategies.  
 
These parameters and weightings are detailed below: 
(1) Lighting quantity and distribution (total weight 0.4) 
a. Illuminance (0.1) 
b. Daylight distribution (0.1) 
c. Useful daylight hours (0.1) 
d. Penetrable room depth (0.1) 
(2) Glare protection (weight 0.3) 
(3) Solar radiation control and energy (total weight 0.3) 
a. Reduction of solar radiation (thermal) (0.2) 
b. Replacement of electrical lighting (energy) (0.05) 
c. UV shading (spectral control) (0.05) 
(4) Market and cost parameters (non-technical parameters) 
a. Availability 
b. Cost 
c. Maintenance 
 
The weightings shown here are the base values for the tool, 
however they can alter according to the building inputs 
selected by the user. An example of this may be when the 
maximum room depth is relatively short, i.e. less than 5 m, the 
weighting for penetrable room depth becomes less significant 
in determination of lighting quantity and distribution.  
 
It is noted that the technical parameters do not constitute an 
entire basis for decision-making in real buildings. The cost, 
commercial availability and maintenance requirements of 
daylighting systems are also significant factors in their 
selection. Given the importance of these factors, they are 
included in the tool, but not as parameters in the ranking of 
strategies. Cost, availability and maintenance issues are 
described for each strategy at the conclusion of the ranking 
process to assist designers in the decision-making process. 
 
The tool uses published data on the performance of difference 
daylighting devices. It is easy to use, and flexible enough to 
apply to either an existing building or at an early stage in the 
design process of a new building. The categories for input in 
the definition of the reference building are: Latitude, Dominant 
sky type, Building Type, Building Height, Exterior projections, 
Obstruction, Maximum room depth, Key orientation, Building 
Use and Aperture Type. 
 
TABLE 1: EXAMPLE OF TOOL INPUT DETAILS 
Input Input Options 
Latitude 0 - 23.5/ 23.5 - 32.5 
Dominant Sky Clear/ Overcast/ Partly cloudy 
Building Type Existing/ New 
Key Orientation Consider all 
/North/ South/ East/ West 
Obstruction Level Unknown/Low - rural/ Moderate 
- suburban/ 
High - urban 
Max room depth Unknown/ 0-5 m/ 5-10 m/ >10 m 
Key building use Unknown/ Office/ Healthcare/ 
Education/ Library - Gallery/ 
Retail/ Leisure - Recreation 
Exterior projections Allowable/ Restricted (600 mm)/ 
Not allowed 
Aperture types Vertical - unilateral/ vertical -
bilateral/ Vertical and horizontal/ 
Horizontal only 
  
 
3.  METHODOLOGY 
 
As a first step in the validation of the proposed tool the 
technical parameters of lighting quantity and distribution and 
 3 
glare control were assessed for five different daylighting 
devices in an office building case study. Lighting simulation 
and visualisation program RADIANCE was used. RADIANCE 
is a physics-based rendering tool for architectural lighting and 
is considered the gold standard when it comes to accuracy in 
lighting simulations.  
 
The purpose of these simulations is to compare the different 
daylighting devices with respect to lighting performance within 
the constructs of a simulated buildings (described below), and 
to compare with the results offered by the tool. The base case 
plus five daylighting devices that were tested are:  
Openings:  
(0) Clear Float Single Pane Windows (base case) 
(1) Electrochromic Windows 
Light redirection systems:  
(2) Laser Cut Panels (LCP) 
(3) Micro Light Guides (MLG) 
(4) Light Shelves 
Light transport systems:  
(5) Horizontal Light Pipes coupled with LCP. 
 
The simulation process requires definition of the sky data, 
building model and daylighting devices used.  
 
3.1 Sky Description 
 
The sky used for every simulation is the CIE sky model for 
clear skies with sun. Brisbane on average has approximately 
125 mean clear days per year, and 130 mean partly cloudy 
days, making a sun-dominant sky model the most relevant sky 
description to use [4]. Four key dates were selected to 
demonstrate seasonal performance: 
− 21
st
 December (Summer solstice) 
− 21
st
 March (Autumnal equinox) 
− 21
st
 June (Winter solstice) 
− 21
st
 September (Vernal equinox) 
For each of these dates a sky description was created for 9am, 
10am, 12pm, 3pm and 4pm to demonstrate the variation in 
performance over the day.  
 
3.2 Building Description 
 
Case study: Office Building, Brisbane Australia  
The State Government Executive Building (SGEB) is a high-
rise office building with a north-west orientation. The building 
has horizontal shading with the same design for the four 
different facades and orientations of the building. It can be 
considered a medium to deep plan building, and presents issues 
of glare and lack of daylighting especially in the north-west 
facade. Figure 2 shows how glare problems in the building 
results in covering of windows and use of artificial lighting.  
 
For the office model (Fig. 3), a room located midway along the 
building on the North West facade was chosen as the 'test 
room' for the comparative simulations. This room was selected 
for analysis as its northwest orientation means it receives the 
most daylight throughout the day and it is susceptible to glare 
problems. For the comparative analysis, the width and length 
of this room was extended to 6.5 and 10 m to fully explore the 
limits of each daylighting device. Typical room surface 
reflectances (70% ceiling, 50% walls, 20% floor) were used for 
the test room. The room kept its original window description of 
three windows each 1.366m in width, 1.66m in height. The 
SGEB 'test room' model was tested with all daylighting 
devices.  
 
 
Fig. 2: shaded spaces due to glare problems in office building 
 
 
Fig 3: Office building plan 
 
3.3 Device Descriptions 
 
3.3.1 Windows  
The generic windows used in each simulation were single pane 
clear float glass with a transmission of 88%.  
 
3.3.2 Electrochromic windows 
The electrochromic windows are glasses or plastics where 
electrochromic coatings have been applied [5]. They can vary 
their transmission properties in response to an electric control 
system. When electrochromic windows are at their most 
transmissive they will be referred to as being in bleached state 
and when they are at their least transmissive they will be 
referred to as being in a coloured state.  
 
The transmission of the electrochromic window in these 
simulations is assumed to be automatically adjusted to provide 
a constant level of daylight (320 lux). For example at 9am and 
10am the windows are in their bleached state, and have a 
transmittance of 63%. For 12pm, the windows begin to switch 
states and are in a semi-bleached state with a transmittance of 
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43%. At 3pm and 4pm when the western sun is incident on the 
windows they are in coloured state with about 23% 
transmittance.  
 
3.3.3 Micro-light Guides (MLG) and Laser Cut Panels (LCP) 
LCP and MLG are light guiding systems. LCP are acrylic 
sheets with laser cuts spaced throughout. The surface of these 
cuts act like multiple parallel mirrors that deflect light [6]. 
Micro light guides are parabolic collectors. They are made of 
nine small light guides. Each guide contains two metal 
reflectors, one flat and one parabolic which form and an 
aperture and guide. Translucent panels are placed over the front 
and back of the guides to protect from dust.  The descriptions 
of the micro-light guides and laser cut panels for simulation 
were adapted from the work of Phillip Greenup [7]. 
 
The metal reflectors are made from silver coated aluminum 
with a specular reflectivity of 95%. The translucent material 
covering the front or input of the MLG is a translucent material 
with about 80% diffuse transmittance. The output panel is 
highly transmissive glass. The LCP are defined in RADIANCE 
as an acrylic prism with a refractive index of 1.5, sitting in the 
window they will deflect part of the light towards the ceiling 
and the rest will be transmitted undeflected. The MLG and 
LCP used in the simulation are each 62 cm high and expand the 
width of the window in the SGEB simulation. The LCP replace 
the top section of window, while the micro-light guides sit at a 
30° angle out from the top of the window.  
 
3.3.4 Light Shelves 
Since the LCP and MLG are 62 cm high and sit in the top 
section windows the light shelf was designed to be as 
equivalent as possible to these other light redirecting devices. 
The light shelf again sits 62 cm below the top of the window, 
and is made of two sections, both 50 cm wide. One section sits 
on the outside of the windows perpendicular to them, the other 
section sits inside the windows again perpendicular to the 
windows. The light redirecting or upper surface of the light 
shelf is made of an 80% diffusely reflecting white plastic 
material, while the lower surface or light shading surface of the 
light shelf is made of a 40% diffusely reflecting white plastic 
material.  
 
3.3.5 Horizontal Light pipes 
RADIANCE has a limit on the number of inter-reflections it 
can model, thus has difficulty modelling light pipes due to the 
many inter-reflections within the pipes. Thus the output power 
(luminous flux) of each light pipe was calculated separately 
based on previously developed mathematical models for 
vertical and horizontal light pipes coupled with LCP [8]. The 
luminous flux of the light pipes for each season and time of day 
was then used to model the light pipes from the output diffuser 
of the light pipes, thus avoiding unnecessary and lengthy 
computations in RADIANCE. 
 
 
 
 
3.4 Calculation Processes 
 
Average daylight illuminances were evaluated over a grid of 
evenly spaced collection points, at a workplane height of 0.7 m 
above the floor. The uniformity of daylight illuminance was 
calculated by dividing the minimum illuminance value in the 
calculation space by the average value. Useful daylight hours 
were calculated as the average number of hours per day a 
system reach values over 140 lux with a uniformity ratio of 0.4 
or over. The depth of penetration of daylight is found by 
determining the maximum distance (in metres) where a 
daylight illuminance of 320 lux is achieved.  
 
To predict if there is any glare present from each of the 
devices, the Daylight Glare Index or DGI [9] is calculated for 
each simulation. The DGI value depends on the brightness or 
luminance of the glare source (Ls), the background luminance 
(Lb) and the solid angle or size of the glare source (Ωs and ωs) 
as shown below.  
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The DGI was calculated for a person sitting in the mid-point of 
each room. The DGI cannot definitely indicate whether glare 
will be present or not, but a larger index will indicate whether 
the device introduces more glare than the base case of just 
windows.  
  
 
4.  RESULTS 
 
4.1 Tool Results 
 
Table 2 shows the inputs selected in the daylighting device 
selection tool for an office building similar to the SGEB.  
 
TABLE 2: BUILDING INPUTS FOR DAYLIGHTING 
DEVICES SELECTION TOOL 
Building inputs Office building 
Latitude 23.5-32.5 
Dominant sky Clear 
Building type New/existing 
Key orientation Consider all 
Obstruction level High-urban 
Max room depth 5 - 10m 
Building use office 
Exterior projections Restricted (600 mm) 
Aperture types Vertical unilateral 
 
The case study was run through the tool was run twice, once as 
an existing building, and again as a new building to see the 
effects of light pipes. The tool does not normally consider light 
pipes as a solution for existing buildings as it is a technology 
that it is difficult to retrofit to existing buildings due to floor to 
ceiling height constrains, and services occupying ceiling space. 
Table 3 shows the ranking obtained for the 5 devices tested in 
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this paper. In this case all the parameters as listed in section 2 
are considered. 
 
TABLE 3: RANKING SCORES FROM TOOL 
 Office (new) Office (existing) 
Window --- --- 
Electrochromic 3 2 
MLG 2 1 
LCP 5 4 
LS 3 2 
Light pipes 1 --- 
 
4.2 Simulation Results 
 
RADIANCE simulation results detailing the technical 
parameters for the five devices in the office building are shown 
in Tables 4 to 7 and Figure 4. Daylighting illuminance is 
shown in Table 4 with average daily illuminance (+ standard 
deviation) for the five devices and window scenarios. The 
results are then ranked. Horizontal light pipes are ranked as the 
best option, and electrochromic windows rank the lowest. 
Useful daylight hours are shown in Table 5 with the total of the 
seasonal daily values indicating rank. Light pipes are again 
ranked as the best option and electrochromic windows have the 
lowest rank. Uniformity ratios are shown in Table 6 as an 
average daily uniformity (min:avg ratio) for summer, autumn, 
winter and spring, and as an average for all seasons, the results 
are ranked and the top device is the light shelves, followed by 
the light pipes and with the remainder of devices performing 
equally low.  
 
Glare simulation results are shown in Table 7, calculations are 
shown as an annual range and their glare descriptor. The results 
are ranked and electrochromic windows show the best results. 
Finally, Figure 4 shows daylight penetration. Maximum 
distances achieved by the devices are plotted in metres for the 
highest value achieved in summer, winter and at equinox. The 
average penetration is calculated for the ranking. Light pipes 
are the devices ranked top, and electrochromic windows the 
lowest. 
 
 
TABLE 4. SIMULATED DAYLIGHT ILLUMINANCES 
Average Daily Illuminance [+ daily standard deviation] (lux) 
Daylighting device 
Summer Autumn Winter Spring All seasons 
Device 
Ranking 
Window 740 + 590 1500 + 1500 1900 + 1600 1600 + 1500 1400 + 1300 2 
Electrochromic 320 + 100 600 + 400 860 + 580 620 + 410 600 + 400 6 
MLG 590 + 430 1300 + 1200 1400 + 1200 1300 + 1200 1100 + 1000 4 
LCP 760 + 520 1500 + 1400 2000 + 1700 1600 + 1400 1400 + 1300 2 
Light Shelves 330 + 150 720 + 700 1200 + 1300 910 + 860 800 + 900 5 
Light Pipes 790 + 610 1600 + 1500 1900 + 1600 1600 + 1600 1500 + 1400 1 
 
TABLE 5.  SIMULATED USEFUL DAYLIGHT HOURS 
 
 
 
 
 
 
 
 
 
 
TABLE 6.   SIMULATED DAYLIGHT UNIFORMITY RATIOS 
 
 
 
 
 
 
 
 
 
 
Useful Daylight hours (hours per day) 
Daylighting device 
Summer Autumn Winter Spring Total 
Device 
Ranking 
Window 1 2 4 2 9 4 
Electrochromic 0 0 0 0 0 6 
MLG 5 1 5 5 16 2 
Laser Cut Panel 5 2 4 5 16 2 
Light Shelves 1 2 1 2 6 5 
Light Pipes 5 5 6 5 21 1 
Average Daily Uniformity (minimum:average ratio) 
Daylighting device 
Summer Autumn Winter Spring All seasons 
Device 
Ranking 
Window 0.172 0.131 0.109 0.130 0.13 + 0.03 6 
Electrochromic  0.180 0.134 0.109 0.131 0.14 + 0.03 3 
Micro Light Guide 0.175 0.124 0.122 0.127 0.14 + 0.03 3 
Laser Cut Panel 0.179 0.133 0.122 0.132 0.14 + 0.03 3 
Light Shelves 0.224 0.169 0.141 0.154 0.17 + 0.04 1 
Light Pipes 0.188 0.149 0.123 0.142 0.15 + 0.03 2 
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TABLE 7. SIMULATED DAYLIGHT GLARE INDICES 
Daylighting 
device 
Annual value range of DGI 
and Glare Descriptor 
 
Device 
Ranking 
Window 21 - 26 perceptible to disturbing 2 
Electrochromic 19 - 25  perceptible to disturbing 1 
MLG 23 - 28  perceptible to disturbing 5 
Laser Cut 
Panel 
21 - 27  perceptible to disturbing 
4 
Light Shelves 25 - 29 disturbing 6 
Horizontal LP 21 - 26  perceptible to disturbing 2 
 
0 2 4 6 8 10
Windows
Electrochromic
Micro Light Guides
Laser Cut Panels
Light Shelves
Light Pipes
Penetration depth (m)
equinox
winter
summer
 
Fig.4: Graph of simulated maximum daily penetration depth 
 
To summarise the results of both of the daylighting system 
ranking methods, Table 8 shows the parameter ranking results 
produced by the daylight selection tool (based only on the same 
parameters considered in the simulation), while Table 9 
indicates the comparison between the overall ranking of the 
tool and the simulation process. 
 
TABLE 8: FINAL RANKING FROM DAYLIGHTING 
SELECTION TOOL 
Devices 
Daylighting
Parameters  W
ei
g
h
t 
W
 
E
 
M
L
G
 
L
C
P
 
L
S
 
H
L
P
 
Illuminance  0.1 2 6 4 2 5 1 
UD hours  0.1 4 6 2 2 5 1 
Uniformity  0.1 6 3 3 3 1 2 
Penetration 0.1 5 6 2 3 4 1 
Glare 0.3 2 1 5 4 6 2 
Raking score 2.3 2.4 2.6 2.2 3.3 1.1 
Final Ranking 3 4 5 2 6 1 
 
TABLE 9: COMPARISON OF TOOL RESULTS AND 
RADIANCE SIMULATIONS 
 Office 
(new) 
Office 
(existing) 
RADIANCE 
simulation  
Electrochromic 4 3 3 
MLG 2 1 4 
LCP 2 1 2 
LS 3 2 5 
Light pipes 1 --- 1 
 
5.  DISCUSSION 
 
Table 9 shows that the simulation and tool agree that the 
light pipes provide the best performance on the metrics of 
daylight quantity and distribution, placing them both at a 
rank of 1 in new buildings. In existing buildings light pipes 
are not considered by the tool due to issue with retrofitting 
this solution in buildings. The next best performer by 
simulation is the LCP. This is again in agreement with 
ranking offered by the tool, which ranks LCP as second in 
new buildings and first in existing buildings. 
 
Electrochromic windows are the 3rd best performer of the 5 
innovative systems by simulation; however the tool places 
electrochromic windows last in both new and existing 
buildings. Looking at the simulated performance in all the 
individual categories, it is seen that the electrochromic 
windows performed the lowest (ranked 6th) in all but glare 
(where it is ranked number 1) and uniformity (where it is 
3rd). There is a significant need to reduce glare in these 
climates and so the weighting of glare performance is 
substantial relative to the other performance metrics. Since 
the electrochromic windows can reduce the transmission of 
light as more light reaches its surface the brightness of the 
window will not be altered very much during the day. This 
is very helpful in reducing glare because the adaptation 
brightness of the eye will remain constant throughout the 
day. This would reduce time dependant glare i.e. the sun 
coming out from behind a cloud causing glare, as well as 
reducing glare from the sun when it is at low elevations i.e. 
very early in the morning or very late afternoon when a 
shading strategy on a window may not be able to cope with 
the low angle light.  
 
There may have been some difference between performance 
simulated (with no obstructions) and the tool input specified 
(high level of obstruction). This degree of this effect will be the 
subject of future validation studies. Additionally, the tool data 
for electrochromic windows will be reviewed to ensure that 
its glare performance is correctly represented. Furthermore, 
efforts will be made to ensure any published data on 
daylight uniformity in test rooms with electrochromic 
windows is included. 
 
The greatest discrepancy between the simulation and tool 
rankings occurs where simulation is critical of the MLG 
system, placing it second last; however the tool ranked this 
system as highest in existing and second in new 
buildings (with LCP). This may be attributed partly to the 
low number of test room cases upon which the tool data for 
the MLG is based. For the simulations, the MLG have the 
highest glare index consistently; however the few case 
studies available in the literature do not report glare as a 
measured problem. The results found in the simulated 
building are most likely due to the metal reflectors used in 
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the MLG construction. The metal reflectors have a high 
specular reflectance which helps provide efficient transport 
of light into the room but is likely to cause glare problems. 
It is possible for an occupant to see an image of the sun in 
the MLG, also because they shade the window as well, there 
is less light entering the room, thus the adaptation 
brightness of the eye will be lower. This will cause any 
reflections seen in the micro light guides to appear even 
brighter. At particular times of year (e.g. Spring 3pm), the 
glare index for the MLG is significantly increased from 
similar times in other seasons, suggesting the problem is 
one of solar position.  The orientation of the micro light 
guides affects their performance with respect to lighting and 
glare significantly. It would be possible to reduce the glare 
from micro light guides by altering their orientation, but this 
would affect their ability to redirect light as well. In order to 
resolve the issue of disagreement between the tool and 
simulated glare performance, more test room data must to 
be collected to bolster the data contained in the tool. 
 
Finally, the simulation ranked Light Shelves lowest of the 5 
systems, whereas the tool ranked this system second last 
(4th and 3rd respectively in new and existing buildings). 
Although this variation is not great, it may represent an 
issue with the general variation in this category of systems. 
The term 'light shelf' can describe a wide variety of systems, 
ranging from simple horizontal projections with diffuse 
reflecting surfaces to carefully-designed, tilted shapes with 
high quality optical surfaces. Therefore the test room data 
for this group can vary substantially in performance areas of 
daylight illuminance and penetration. It is possible that by 
not separating this system category into standard and high-
performance subcategories, the performance of standard 
light shelves will be overestimated in the tool. It would be 
appropriate to divide this category to reflect the broad range 
of products it encompasses. 
 
From the conducted simulations the most effective 
daylighting system for controlling glare was the 
electrochromic windows. The horizontal light pipes were 
also effective in controlling glare compared to normal 
windows. The laser cut panels appeared to be the best light 
redirecting device offering some improvements on 
controlling glare at late in the afternoon in autumn in 
winter. These results however are only an indication of how 
the devices have performed in the simulations. It is possible 
due to the subjective nature of discomfort glare that certain 
devices that appear to cause glare according to the 
simulated DGI index, may be used effectively depending on 
the purpose of a space and how visually stimulating an 
environment it is to be in. Furthermore a recent study on 
computer simulation of glare suggests that a newer glare 
metric, the Daylight Glare Probability (DGP) might be the 
most reliable predictor of glare, particularly under sunny 
sky conditions [10]. This is an area for further investigation 
in future validation work. 
 
In general the weighting methodology shows that the tool is 
effective in demonstrating the broad benefits and limitations 
of the different daylight strategies for buildings in the 
tropics. Light redirection systems and light transport 
systems prove to be better strategies for tropical sky 
conditions. Electrochromic windows provide the best 
solution against glare according to the simulations. The 
problem is that in general they perform (in terms of light 
distribution) as windows, and perform poorly in the other 
technical parameters of daylight quantity and distribution.  
 
The limitations of a tool of this type are that it is structured 
to make decisions based on technical parameters only (i.e. 
parameters that are easy to measure and are readily reported 
in daylighting literature). In this case study for example, the 
tool assumes that light transport systems are the best device 
for the specified conditions. This is confirmed with the 
calculations, as light pipes produce the best light 
distribution and the most uniform lighting levels along the 
day and the year, and also perform very well against glare. 
However, they are an expensive solution that needs 
structural modifications and sometimes even complicated 
collector devices. Matters of cost, market availability and 
maintenance are added to the tool as supplemental 
information, but do not impact on ranking. A significant 
point to note is that the tool and the simulations do not take 
into account people perceptions of these systems. User 
acceptance of daylighting systems is a critical factor in their 
success. Systems that are not accepted or used correctly by 
building occupants may not realize the expected benefits 
they are designed for. However the human factor dimension 
of daylighting design is difficult to capture in this type of 
tool. It may be appropriate to include a list of design 
recommendations for occupant satisfaction for each system 
type.   
 
 
6.  CONCLUSIONS 
 
A tool to assist designers in the selections of daylighting 
devices for buildings in tropical and subtropical climates has 
been proposed by the authors. The aim of this paper is to 
validate this tool using RADIANCE simulation. For the 
simulated office building and the 5 innovative daylighting 
devices tested, the tool and simulation agreed with the top 2 
ranked systems (light pipes and laser cut panels). The 
remaining 3 systems (electrochromic windows, micro light 
guides and light shelves) were not ranked consistently by both 
methods. This is considered to reflect either a lack of 
substantial test room data in tropical and subtropical 
environments (as in the case of micro light guides), or an 
overly broad categorization of a system type (in the case of 
light shelves). Where the category of daylighting system is too 
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broad, the test room data from high-performance and standard 
options should be separated. These findings will alter the data 
that supports the tool making decision process. 
 
Furthermore, it is recommended that future validation studies 
should include more representative obstruction modeling, and 
should carefully review the identification method (e.g. DGI or 
DGP) used to predict the likelihood of a system to cause 
discomfort glare to occupants under sunny sky conditions. 
 
In general the results indicate the tool can appropriately rank 
and recommend daylighting strategies based on specific 
building inputs for tropical and subtropical regions, making it a 
useful resource for designers. With further modifications 
according to the recommendations found here, it will be able to 
guide designers in these climates to make informed decisions 
on daylighting options. 
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